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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICANT: PICKERT et al. 

SERIAL NO.; to be assigned 
FILED: herewith 

TITLE: METHOD AND DEVICE FOR MONITORING AND/OR 

DETERMINING MOTOR OIL QUALITY 

ART UNIT: not yet known 

EXAMINER: not yet known 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

PRELIMINARY AMENDMENT 
Please amend the above-identified application before a first consideration on 
the merits as follows: 

IN THE SPECIFICATION 

On page 1 , before line 2, insert - Field of the Invention- . 
On page 1, line 2, change "of to -and device for- 

On page 1 , line 4, delete "Furthermore, the invention concerns a device for 

carrying out the method. 

On page 1 , before line 6, insert — Background of the Invention— 
On page 1 , line 6, change "A plurality of to — Many- 
On page 1 , line 9, change "since otherwise the" to -to avoid- 
On page 1, line 10, delete "might be" and change "damaged" to -damage-. 
On page 1 , line 21 , change "With the method according to the definition of the 

species," to —Known methods for directly determining-. 
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On page 1, line 22, before "contamination" insert -degradation or- and cinange 
"can be determined directly" to -include- and change "as a function of to 
-measuring- 

On page 1, line 23, after "resistance" insert -of the oil- 
On page 2, before line 27, insert - Obiects and Summan/ of the Invention- . 
On page 2, line 27, change "The" to -An- and change "allowing" to -and device 
that provide for-. 

On page 2, lines 29 to 30, delete "Furthermore, the object is to provide a device 
for carrying out the method." 

On page 3, lines 1 to 2, delete "This object is achieved through the features of 
Claims 1 , 7, and 1 5. Preferred embodiments of the invention are the objects of the 
subclaims." 

On page 3, line 7, after "manner" insert -as a function of the engines 
temperature and frictional torque- 

On page 3, line 28 to 29, delete "according to Claim 7 using a method of. 

On page 3, line 29, before "determining" insert -by- and before "viscosity" 
insert -quality, particularly the- and after "viscosity" insert 

On page 3, line 29 to 30, change ", in particular, according to Claim 1" to -as a 
function of engine temperature and frictional torque—. 

On page 4, line 1 , before "time" insert —proper—. 

On page 4, line 3, change "are" to —may be— . 

On page 4, line 4, before "injection" insert -i)-. 

On page 4, line 5, before "a clutch" insert -ii)-. 

On page 4, line 6, before "the load" insert -iii)-. 

On page 4, line 7, before "signals" insert ~lv)-. 

On page 4, line 9, change "ensured" to -provided- 

On page 4, line 11 , before "data" insert —engine— and change "are" to 
-may be- and after "torque:" insert ~i)-. 

On page 4, line 13, before "the generator" insert ~ii)-. 

On page 4, line 14, before "the engine rpm" insert -iii)~ and after "and" insert 

-iv)-. 
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On page 4, line 17, change "is furtiiermore achieved" to -can also be realized— 
On page 4, line 19, before "to the moment" insert -at the engine- 
On page 4, line 21, change "estimated" to -derived- and after "time" change "," 
to -and— . 

On page 4, line 22, change "determined" to -estimated therefrom— 

On page 4, line 24, change "is furthermore achieved" to —can also be realized—. 

On page 4, line 27, after "curves" insert -, ~. 

On page 4, line 31 , delete "Further embodiments of the invention are presented 
in the subclaims and the". 

On page 5, before line 1 , insert — Brief Description of the Drawings— . 

On page 5, line 1, delete "description." 

On page 5, line 4, after "engine" change "," to — ;-. 

On page 5, before line 8, Insert — Detailed Description of the Invention— . 

On page 7, line 17, change "i.e." to —i.e.—. 

On page 8, line 26, change "The engine" to -An engine—. 

On page 8, line 31 , change "loss torque" to -torque loss- and change "i.e." to 

—i.e.— 

On page 10, delete all lines. 
IN THE CLAIMS 

Please cancel without prejudice claims 1-16 and insert new claims 17-38. 

17. A method for determining motor oil quality during operation of an internal 
combustion engine comprising the step of: 

determining the oil quality as a function of temperature and frictional torque of 
the engine. 

18. A method for determining motor oil quality by determining the viscosity of the 
motor oil during operation of an internal combustion engine comprising the step 
of: 

determining the oil viscosity as a function of the temperature and the frictional 
torque of the engine. 
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The method according to Claim 18, wherein: 

the engine includes a starter motor and the frictional torque of the engine is 
derived from the starter motor torque. 

20. The method according to Claim 1 8 or 1 9, wherein: 

the frictional torque of the engines derived from a measurement of electric 
power consumed by the starter during starting and a known starter power 
consumption characteristic curve. 

21 . The method according to Claim 1 9, wherein: 

the frictional torque of the engine is derived from a measurement of power 
consumption during engine acceleration. 

22. The method according to Claim 18, wherein: 

the reversible temperature effect is taken into account. 

23. The method according to Claim 1 8, wherein a change in viscosity is only taken 
into account if the value (actual value) is outside a range of -1 5% to +50% of a 
predefined viscosity value at the same temperature. 

24. A method of determining the viscosity of the motor oil in an internal combustion 
engine, comprising the step of: 

determining the viscosity of the motor oil from the engine frictional torque. 

25. The method according to Claim 24, wherein: 

the viscosity of the motor oil is derived from an estimate of the engine frictional 
torque. 

26. The method according to one of Claims 24 or 25, wherein: 

the engine frictional torque is determined from the engine data available in an 
engine controller. 


19. 
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27. The method according to Claim 26, wherein: 

one or more engine data selected from the group consisting of: injection time; 
throttle valve position; a signal that indicates whether a torque is transmitted to 
the drive train; and, signals concerning the operating condition of any auxiliary 
units directly driven by the engine; is used to determine the engine frictional 
torque. 

28. The method according to Claim 26, wherein: 

the engine a diesel engine and at least one engine data selected from the group 
consisting of: a signal that Indicates whether a torque is transmitted to the drive 
train; the load signal of the generator as a measure of the electric power 
generated by the generator; the engine rpm; the injected amount of fuel; the 
engine temperature; and; the ambient temperature; is used to determine the 
engine frictional torque. 

29. The method according to one of Claims 24, 25 and 27, wherein: 

the frictional torque of the engine is derived from the determination of the start 
torque and the engine acceleration power consumed. 

30. The method according to Claim 29, wherein: 
the engine is a gasoline engine. 

31 . The method according to Claim 29, wherein: 

the starter torque is determined from the electric power consumed by the starter 
based on a known starter characteristic. 

32. The method of determining the viscosity of motor oil of an internal combustion 
engine according to Claim 29, further comprising the steps of: 

measuring the time between a start until a predetermined starter disengagement 
speed is reached, injecting a predetermined amount of fuel amount during the 
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measured time, and estimating the frictional torque of the engine from the 
measured time. 

33. A device for carrying out the method according to Claim 17, 18, 19, 21, 22, 23, 
24, 25 or 26, wherein: 

the device has a controller for processing and transforming measured data and 
at least one memory unit, characteristic curves needed for determining the 
viscosity being stored in the memory unit or in each memory unit. 

34. A device for carrying out the method according to one of Claim 20, wherein: 
the device has a controller for processing and transforming measured data and 
at least one memory unit, characteristic curves needed for determining the 
viscosity being stored in the memory unit or in each memory unit. 

35. A device for carrying out the method according to one of Claim 24 or 25, 
wherein: 

the device has a controller for processing and transforming measured data and 
at least one memory unit, characteristic curves needed for determining the 
viscosity being stored in the memory unit or in each memory unit. 

36. The device according to Claim 33, wherein: 

the characteristic curves are stored in the form of lookup tables. 

37. The device according to Claim 34, wherein: 

the characteristic curves are stored in the form of lookup tables. 

38. The device according to Claim 35, wherein: 

the characteristic curves are stored in the form of lookup tables. 


IN THE ABSTRACT 

Please insert attached page titled " ABSTRACT OF DISCLOSURE ". 


REMARKS 


This Preliminary Amendment cancels original claims 1-16 in the underlying PCT 
Application No. PCT/EP98/06966 and adds new claims 17-38. The new claims do not 
add new matter to the application but do conform the claims to U.S. Patent and 
Trademark Office rules. 
The amendments to the specification and abstract are to conform the specification and 
abstract to U.S. Patent and Trademark Office rules. It is respectfully submitted that the 
amendments to the specification and abstract do not introduce new matter into the 
application. 

The underlying PCT application includes a Search Report, a copy of which is included 
herewith. 

Conclusion 

Consideration of the present application as amended is hereby respectfully requested. 


Dated:. 



Respectfully Submitted, 
Kenyon & Kenyon 

By: ThSi^ ^.CUs^4^ f^, Zp . 3>^ ,51x> 


Richard L. Mayer 
Reg. No. 22,490 


One Broadway 


New York, NY 10004 
Tel. (212)425-7200 
Fax. (212)425-5288 
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METHOD AND DEVICE FOR MONITORING A ND/O R DETERMINING MOTOR O I L 
QUAL ITY 


The invention relates to a method of monitoring and/or determining motor oil quality by 
determining the viscosity of the motor oil being used by internal combustion engines. 
Furthermore, the invention concerns a device for carrying out the method. 

5 

A plurality of known devices such as machine tools and motor vehicles must be 
serviced in certain intervals in order to ensure their reliability and extend their service 
life. The motor oil used by the engine of a motor vehicle is subject to degradation and 
must be changed after reaching a certain degree of degradation, since otherwise the 

10 engine might be damaged due to insufficient lubhcation and cooling. The service life of 
a motor oil depends, however, on many operating parameters, such as environmental 
conditions and the driver's driving style. Since these are not predictable, certain safety 
margins are used and the manufacturer specifies fixed service intervals and oil change 
intervals for the sake of simplicity, expressed, for example, as fixed mileage figures, 

1 5 and which must be observed for the manufacturer's warranty to remain valid. This 

results in the vehicle owner often having the vehicle serviced or the oil changed without 
any valid technical reason, which represents a considerable additional cost factor. 
Therefore, considerable efforts have been made for some time to match the oil change 
intervals to the actual degradation of the motor oil. 

20 

With the method according to the definition of the species, the degree of motor oil 
contamination can be determined directly, for example, as a function of the electrical 
resistance, the pressure differential between upstream and downstream sides of the oil 
filter, transparency, or chemical composition of the motor oil. The disadvantage of these 
25 direct methods is the additional cost of measuring, for example, the need for additional 
and special sensors, etc. Therefore, in addition to direct measuring methods, there are 
methods in which the degree of degradation of the motor oil is determined from 
operating parameters of the engine or the vehicle that are known otherwise. 


European Patent 174 601 discloses a warning system that measures and displays the 
degradation or aging of the oil in an internal combustion engine and emits a warning 
signal. The condition of the oil is evaluated and the result of the evaluation is output 
based on engine parameters such as rotation speed, instantaneous engine load, and oil 
5 temperature. 

German Patent 41 31 969 presents a lubricating oil monitoring system, in which the oil 
parameters such as pressure, temperature, and viscosity are measured using a special 
sensor chip and the actual condition of the motor oil is derived from these parameters. 
10 The viscosity of the motor oil is determined using capacitive measurement of the 

dielectric constant of the oil at two different frequencies. As an alternative, the viscosity 
of the motor oil can also be determined by measuring sound wave dampening in the 
motor oil. 

15 German Patent 32 28 1 95 discloses a method and a device for monitoring the time for a 
lubricating oil change in a vehicle engine. One essential step of this method is the 
determination of the contaminant level in the motor oil, which can be derived from the 
operating conditions of the engine, the level of contaminants being in direct relationship 
to the viscosity of the motor oil. 

20 

The disadvantage of the known methods is that either additional sensors are needed or 
the conclusion regarding the degree of degradation of the motor oil from known 
operating parameters does not have the required accuracy and therefore, for safety 
reasons, the motor oil is changed too early, resulting in extra cost to the owner of the 
25 vehicle. 

The object of the present invention is therefore to develop a method allowing the motor 
oil quality of a motor vehicle engine to be monitored and/or determined in a simple and 
accurate manner. Furthermore, the object is to provide a device for carrying out the 
30 method. 
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This object is achieved through the features of Claims 1, 7, and 15. Preferred 
embodiments of the invention are the objects of the subclaims. 

This object is achieved by determining and evaluating changes in oil viscosity as a 
5 function of temperature and engine frictional torque. The method according to the 
present invention allows changes in motor oil viscosity, which in turn are used for 
monitoring the motor oil quality, to be determined in a reliable manner. If the motor oil 
quality is known, an oil change is not required until the motor oil has actually degraded. 

10 In a preferred embodiment of the method the engine frictional torque is derived from the 
starting torque. This allows the engine frictional torque to be determined in a simple 
manner. 

In another advantageous embodiment of the present invention, the starting torque is 
15 determined from the electric power consumed by the starter during start, with the starter 
characteristics being known. This method is particularly simple, since current 
consumption essentially corresponds to the battery load and is therefore easy to 
determine. Current consumption as a function of motor oil quality is therefore simple to 
use for determining or evaluating quality. 

20 

Advantageously, changes in viscosity are not taken into account unless the value (actual 
value) is outside a range of -15% to +50% of a predefined viscosity value at the same 
temperature. This prevents slight variations in viscosity due to different marginal 
parameters resulting in an "oil change needed" display. It is ensured that only significant 
25 changes are taken into account in monitoring and subsequent action is not taken before 
the right time. 

The object of the present invention is furthermore achieved according to Claim 7 using a 
method of determining motor oil viscosity in an internal combustion engine, in particular, 
30 according to Claim 1 . By determining the viscosity of the motor oil from the engine 
frictional torque, with the latter being determined from data present in an engine 
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controller, the time for oil change is determined in a simple manner. 

In the case of a gasoline engine, the following engine data are advantageously used for 
determining the engine frictional torque: injection time and/or throttle valve position to 
5 determine the engine torque produced; a clutch switch signal, showing whether torque is 
being transmitted to the drive train; the load signal of the generator to determine the 
generator drive torque; and signals concerning the operating state of any other auxiliary 
devices directly driven by the engine. Thus, reliable determination of the motor oil quality 
is ensured. 

10 

In a diesel engine, the following data are used for determining the frictional torque: a 
clutch switch signal, which shows whether torque is being transmitted to the drive train; 
the generator load signal as a measure of the electric power generated by the 
generator; the engine rpm; the injected amount of fuel; the engine temperature; and the 
15 ambient temperature. This allows the engine oil quality to be reliably determined. 

The object of the present invention is furthermore achieved using a method of 
determining the motor oil viscosity in an internal combustion engine. By measuring the 
time from start to the moment when the starter disengagement speed is reached, so that 
20 if the constant fuel amount injected during this time is known, the engine frictional torque 
can be estimated from the measured time, the motor oil quality can be reliably and 
accurately determined. 

The object of the present invention is furthermore achieved using a device for carrying 
25 out the method. In order to determine viscosity, this device has a control unit for 

processing and transforming data and at least one memory, with the characteristic 
curves needed for determining the viscosity being stored in the memory or in each 
memory. Such a device allows the motor oil quality to be determined in a simple 
manner, since no additional measuring means are needed. 

30 

Further embodiments of the invention are presented in the subclaims and the 
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description, 
drawings. 


Preferred embodiments are explained in detail below with reference to the 


Figure 1 shows a diagram for determining the oil viscosity in a diesel engine, and 
5 Figure 2 shows a diagram for determining the viscosity from the electric power 
consumption of a starter. 

The calculation method illustrated in Figure 1 is based on the torque equilibrium of the 
engine that is not in gear and is idling. In this mode of operation, most quantities are 
10 constant, so that their effect on the engine torque generated can be stored in 
characteristic maps, preferably in the form of lookup tables. 

The stationary torque equilibrium of an engine can be written as 

15 Mengine = l^^clutch Maux.devices Mfriction Mcompression (1) 

where Ma^^ devices = M^ater pump + M^j, p^mp + Mgenerator (2) 

if no other auxiliary devices are connected. 

20 

Under idling conditions, i.e., not in gear, the following equations apply: 
Mciutch = 0 (any load is disengaged) (3) 
25 Nengine = constant =* dN/dt = 0 (idling speed is controlled) (4) 
Mwater pump = constant (5) 

Mgenerator= f(Pelectric) (6) 

30 (generator torque is a function of electric power) 
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^compression f{Tenginei ~f ambient) 

(engine compression torque is a function of engine temperature and ambient 
temperature) 


(7) 
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M, 


'friction 


'oil pump 


- f(Voil, Tengine. Tambient)> 


(8) 


'engine idling 


= f(Voil, Te 


s> Tambient) Mj 


'generator 


= f(mE) 


(9) 


(engine torque when idling is a function of the amount of fuel injected). 

1 0 Therefrom the viscosity is determined assuming the validity of the above equations (3) to 
(9) during idling: 


15 At a reference temperature To of the oil, which may be 40°C or 100°C, for example, we 
obtain: 


20 The following definitions apply: 

M = torque; N = rpm; T = temperature; P = power, 
m^ = injected amount; v = viscosity. 

25 The indices used are self-explanatory. 

Figure 1 shows the diagram for this calculation using the example of a diesel engine. 
Generator signal 1 , which is a measure of the electric power Peiectric generated by the 
generator, the injected amount m^ 2, engine temperature Tgngme 3, ambient temperature 
30 Tambient 4, and oil temperature To,, 5, as well as clutch signal 6, which shows whether or 
not the clutch is engaged, and engine rpm N 7 are available. Generator signal 1 is 


Voji f(Mgngine idling ~ l^generaton ^engine) 


(10) 


VoilTO = f(Voil. Toi|/To) 


(11) 
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recalculated into the respective generator torque 10 via a first characteristic map stored 
in first characteristic map unit 8. In the same manner, injected amount 2 is recalculated 
into the engine idling torque Mengine idling 1 1 via a second characteristic map stored in a 
second characteristic map unit 9. Forming the difference between the two torques 10 
5 and 11 thus obtained in subtracter 12, the desired frictional torque of equation (9) is 

obtained, which is a function of oil viscosity. Oil viscosity 14 at the reference temperature 
is calculated according to equations (10) and (1 1 ) via a third characteristic map stored 
in a third characteristic map unit 13, taking into account engine temperature 3, ambient 
temperature 4, and oil temperature 5. Characteristic curves or characteristic maps 

10 stored in characteristic curve units 8, 9, and 13 are engine-specific and are determined 
empirically. Since the engine rpm is kept constant by the idling controller, it does not 
have to be taken into consideration in the non-linear characteristic curve functions in 
characteristic map units 8, 9, 13. The time derivative of engine rpm 7 is calculated in 
differentiator 1 5. The engine rpm differential is ANDed with clutch signal 6 in AND gate 

15 1 6 to form operating point signal 1 7. In another logic gate or operating point gate 1 8, 
operating point signal 17 of AND gate 16 determines whether or not the determined 
normalized oil viscosity 14 is valid, i.e., whether the boundary conditions (3) and (4) of 
equations (10) and (11) are met. 

20 The method illustrated in Figure 2 for determining oil viscosity is based on the evaluation 
of the energy equilibrium of the start sequence. Since all loads are basically turned off 
here and the generator delivers almost no electric power in this rpm range, the 
generator torque can be assumed, in a first approximation, to be the same for each 
start, as can the load torques caused by the other auxiliary devices (with the exception of 

25 the oil pump), assuming the same ambient conditions. The engine frictional torque and 
the compression energy can also be assumed to be functions of the engine temperature 
and time. Since the engine frictional torque and, in particular, the drive torque of the oil 
pump furthermore depends basically on the motor oil viscosity, the latter can be 
determined from the differences between the starter power and the known reference 

30 conditions during a start sequence. 
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Figure 2 shows a starter 20, which is powered via leads 21 and 22 during start. The 
respective current and voltage are determined by appropriate instruments A and V. A 
computing unit 23 calculates the starter power according to 


5 



*U 


(12) 


The starter torque generated by starter 20 is applied to an engine 24. The acceleration 
power of engine 24 is determined by another computing unit 26 from the engine rpm 25 
generated according to 


Difference AP between starter power and acceleration power, determined in subtracter 
27, is the desired friction power of the engine, which corresponds to a frictional torque. 
1 5 Oil viscosity 30 is determined from the frictional torque in a characteristic map unit 28, 
taking into account engine temperature 29 using the equation 


20 The notations used are defined as follows. 

P = power; q = efficiency; I = current; U = voltage; 
N = rpm; 0 = moment of inertia; AP = friction power. 

25 In a third embodiment (not illustrated), the time from start to the moment when the starter 
disengagement rpm is reached is measured during the start sequence. The engine 
controller injects a fixed amount of fuel during start, until the starter disengagement rpm 
is reached. Then the controller switches over to regular idling control. The exact moment 
of switch-over depends on the torque equilibrium of the engine in the start phase. Since 

30 the variation in the torque generated results from the injected fuel amount and is known, 
the loss torque, i.e., the engine frictional torque, can be estimated from the time elapsed 
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P. 


= N * 0 * dN/dt 


(13) 


Voii = f(AP, Tengine)- 


(14) 
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until the starter disengagement speed is reached. The viscosity of the motor oil can thus 
be estimated from the additional load using reference tests. The "engine regular mode 
status bit" signal from the engine controller can be used for this measurement. This bit is 
"0" in the start phase and is set to "1 " when the starter disengagement speed is 
reached. The starter disengagement speed is usually about 1200 rpm. 
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Reference symbol list 

1 generator load signal 

2 injected amount 

3 engine temperature 

4 ambient temperature 

5 oil temperature 

6 clutch signal 

7 engine rpm 

8 first characteristic curve unit 

9 second characteristic curve unit 

1 0 generator torque 

1 1 engine idling torque 

12 subtracter 

1 3 third characteristic curve unit 

14 oil viscosity 

1 5 differentiator 

16 AND gate 

17 operating point signal 

1 8 operating point gate 

20 starter 

21 lead 

22 lead 

23 computing unit 

24 engine 

25 engine rpm 

26 computing unit 

27 subtracter 

28 characteristic curve unit 

29 engine temperature 

30 oil viscosity 


Patent Claims 


1 . A method of monitoring and/or detemnining motor oil quality by determining the 
viscosity of the motor oil during the operation of an internal combustion engine, in 
particular a motor vehicle engine, 

characterized in that changes in the oil viscosity are determined and evaluated as 
a function of the temperature and the frictional torque of the engine. 

2. The method according to Claim 1 , 

characterized in that the frictional torque of the engine is determined from the 
starter torque that has been determined. 

3. The method according to Claim 1 or 2, 

characterized in that the starter torque is determined from the electric power 
consumed by the starter during start, the starter characteristic curve being known. 

4. The method according to Claim 2, 

characterized in that the frictional torque of the engine is derived from the engine 
acceleration power consumed. 

5. The method according to Claim 1 , 

characterized in that the reversible temperature effect is taken into account. 

6. The method according to Claim 1 , 

characterized in that a change in viscosity is only taken into account if the value 
(actual value) is outside a range of -15% to +50% of a predefined viscosity value 
at the same temperature. 

7. A method of determining the viscosity of the motor oil of an internal combustion 
engine, 

characterized in that the viscosity of the motor oil is determined from the engine 
frictional torque. 


8. The method according to Claim 7, 

characterized in that the viscosity of the motor oil is derived from an estimate of 
the engine frictional torque. 

9. The method according to one of Claims 7 to 8, characterized in that the engine 
frictional torque is determined from the engine data available in the engine 
controller. 

10. The method according to Claim 9, 

characterized in that the following engine data are used for determining the 
engine frictional torque: 

- injection time and/or throttle valve position to determine the engine torque 
generated; 

- a signal that indicates whether a torque is transmitted to the drive train; 

- and signals concerning the operating condition of any other auxiliary units 
directly driven by the engine. 

1 1 . The method according to Claim 9, 

characterized in that in a diesel engine the following engine data are used for 
determining the engine frictional torque; 

- a signal that indicates whether a torque is transmitted to the drive train; 

- the load signal of the generator as a measure of the electric power generated 
by the generator; 

- the engine rpm; 

- the injected amount of fuel; 

- the engine temperature, and 

- the ambient temperature. 

12. The method according to one of Claims 7 through 1 1 , characterized in that the 
frictional torque of the engine is derived from the determination of the start torque 
and the engine acceleration power consumed. 


13. The method according to Claim 12, 

characterized in that the starter torque can be determined from the electric power 
consumed by the starter, the starter characteristic being known. 

1 4. The method of determining the viscosity of motor oil of an internal combustion 
engine according to Claim 12, characterized in that during start the time between 
start until the starter disengagement speed is reached is measured, so that with 
the constant fuel amount injected during this time being known, the frictional 
torque of the engine can be estimated from the measured time. 

15. A device for carrying out the method according to one of Claims 1 through 14, 
characterized in that the device has a controller for processing and transforming 
measured data and at least one memory unit, the characteristic curves needed 
for determining the viscosity being stored in the memory unit or in each memory 
unit. 

16. The device according to Claim 15, 

characterized in that the characteristic curves are stored in the form of lookup 
tables. 
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ABSTRACT OF DISCLOSURE 

The present invention provides a method and device for determining the viscosity of 
motor oil in an internal combustion engine comprising: measuring frictional torque of the 
engine based on engine data, such as, the clutch switch signal which shows whether 
the clutch is engaged transmitting torque to the drive train; a generator load signal, a 
starter load signal, acceleration power consumption, and the like. 
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